Raccoons (Procyon lotor) are definitive hosts of a large roundworm parasite, Baylisascaris procyonis. Infections with this nematode are common, and prevalence of B. procyonis in raccoons often is as high as 68-82%, especially in midwestern and northeastern United States (Kazacos and Boyce 1989) . Adult female worms reside in the small intestine and are prolific egg producers; infected raccoons shed an average of 20,000-26,000 B. procyonis eggs per gram of feces (Kazacos 2001) . Eggs passed in raccoon feces embryonate to infective * Correspondent: kristen.page@wheaton.edu larval stage in Ն2 weeks (Sakla et al. 1989) , after which they are infective to small vertebrates that serve as intermediate hosts (Kazacos and Boyce 1989) . Rodents, including white-footed mice (Peromyscus leucopus), are considered as most common intermediate hosts of B. procyonis in nature (Sheppard and Kazacos 1997; Tiner 1953; Wirtz 1982) . Larvae undergo aggressive somatic migration in small mammals, often entering the central nervous system (CNS) and producing clinical neurologic disease (Kazacos 2001; Kazacos and Boyce 1989) . Clinical signs of CNS disease include ner-vousness, lack of coordination, head tilt, ataxia, circling, recumbency, and death (Kazacos and Boyce 1989; Sheppard and Kazacos 1997; Tiner 1953) . A single B. procyonis larva in the brain of a mouse is usually fatal (Sheppard and Kazacos 1997; Tiner 1952 Tiner , 1953 . B. procyonis is the most commonly recognized cause of clinical larva migrans in vertebrates and has been documented as the cause of fatal or severe neurologic disease in Ͼ50 species of mammals and birds (Kazacos 2001) . Little is known, however, about ecological factors influencing transmission of B. procyonis to intermediate hosts.
Raccoons typically defecate in preferred sites, termed latrines (Giles 1939; Stains 1956; Yeager and Rennels 1943) . Each latrine typically is used by Ն1 raccoon through time (Kaufmann 1982) . Eggs of B. procyonis in feces of raccoons are highly resistant to environmental conditions and can remain viable for years (Kazacos 2001; Kazacos and Boyce 1989) . Accumulation of feces at raccoon latrines thus results in a substantial concentration of infective B. procyonis eggs at these sites (Kazacos 2001; Kazacos and Boyce 1989; Page et al. 1998) .
Our hypothesis was that raccoon latrines serve as principal sites of transmission of B. procyonis to intermediate hosts because feces of raccoons function both as a source of infection and valuable food resource for various species of potential intermediate hosts. Raccoons are omnivores, and plant foods such as berries, nuts, and seeds are a common part of their diet (Mumford and Whitaker 1982; Rivest and Bergeron 1981; Yeager and Rennels 1943) . In agricultural areas, corn is an important food for raccoons (Mumford and Whitaker 1982; Rivest and Bergeron 1981; Sonenshine and Winslow 1972) . As a result of this diet, raccoon feces frequently have a high seed content, making them attractive to small granivores (Page et al. 2001) . Circumstantial evidence indicates that transmission of B. procyonis to small vertebrates occurs when they accidentally ingest infective eggs while foraging for seeds present in feces of raccoons at latrines (Page et al. 1999 (Page et al. , 2001 Tiner 1952; Wirtz 1982) .
Production of mast in central hardwood forests varies annually (Nixon et al. 1975 (Nixon et al. , 1986 , and population densities of forestdwelling granivores respond to fluctuations in amounts of mast (McShea 2000; Swihart and Nupp 1998; Wolff 1996) . During years of high production of mast, we predicted that granivore visitation and foraging at raccoon latrines should be less frequent because an abundance of available food would reduce granivore reliance on latrines as an alternative source of food. However, we expected granivores to increase foraging at raccoon latrines during poor mast years with a concomitant increase in transmission of B. procyonis. Foraging at latrines may also increase when a preferred food item, such as corn, is present in feces of raccoons (Page et al. 2001) .
Our 1st objective was to experimentally examine, under seminatural conditions, rates of infection with B. procyonis in white-footed mice as a function of availability of ambient food and time spent in proximity to infective latrines. A 2nd objective was to clarify the role of raccoon latrines in transmission of B. procyonis by examining visitation of mice as a function of availability of food and duration of exposure to latrines.
MATERIALS AND METHODS
General design and enclosures.-Our study was conducted in enclosures constructed at the Purdue University Wildlife Area in western Tippecanoe County, Indiana, from January 1997 to March 1998. Enclosures were constructed in a previously cultivated field to ensure that access by predators and mice could be restricted, ambient levels of available food could be controlled, and background levels of B. procyonis were negligible to nonexistent. Ten square enclosures of 500 m 2 were constructed using sheet metal 1 m above ground and buried to a depth of 0.3 m. The area of 500 m 2 was selected because it fell within the reported range of white-footed mouse home range sizes (Stickel 1968) . Vertical structure and overhead cover were provided by transplanting 25 maple (Acer), black cherry (Prunus), or cottonwood (Populus) seedlings (Ͻ2.5 cm diameter breast height per enclosure). Horizontal structure and escape cover was provided in the form of woody debris. Debris was collected from recently cut trees to ensure that it had not been contaminated with eggs of B. procyonis. Compost, leaves, and dry grass, collected from noncontaminated locations on the campus of Purdue University, were used to cover the floor of each enclosure. A nest box (Goundie and Vessey 1986) was provided at the center of each enclosure. To prevent birds from foraging at raccoon latrines and in mast hoppers, bird netting was suspended 2.7 m above enclosures on a tubular frame of polyvinyl-chloride pipes and airline cable. However, because it tended to collapse and tear under severe wind and ice conditions, netting was removed in July 1997. Before the start of trials, enclosures were trapped for 5 nights to remove any resident small mammals. A 3-strand electric fence surrounded the enclosures to exclude raccoons and other potential predators. To our knowledge, enclosures were not invaded by mammalian predators during the study.
Construction and monitoring of simulated latrines.-A simulated raccoon latrine was constructed in each enclosure on a single section (1-2 m long) of a large log obtained from a recently cut tree. Each latrine log was placed equidistant between the wall and the center of the enclosure, and orientation was determined randomly. A stainless steel tray was buried 2-3 cm under each latrine log to limit contamination of enclosures with eggs of B. procyonis to a small area and increase ease of decontamination with a portable propane torch. Bird netting was draped over a 1.5 by 0.9-m 2 wooden frame at each simulated latrine to prevent birds from foraging among feces. The latrine density in enclosures was 20 latrines/ha, well within the range of 10-44 latrines/ha in surrounding woodlots (Page 1998) .
Fecal piles placed at simulated latrines were made from feces collected from uninfected captive raccoons maintained on a seed-free diet of dry dog food. Adult B. procyonis were collected from raccoon carcasses obtained from a local fur buyer. Female worms were dissected to obtain vaginal and uterine branches, which were pooled and ground using a Tenbroeck tissue grinder to liberate eggs. Eggs were allowed to embryonate to infectivity at room temperature in 2% neutral buffered formalin and 0.85% saline in jars for 1 month (Sheppard and Kazacos 1997) . Embryonated eggs were decoated using 5.25% sodium hypochlorite, washed with saline, quantified, and added to raccoon feces so that an average concentration of 20,000 eggs/g feces was obtained. Mast (wheat, millet, sorghum, corn) was added to a concentration simulating that in naturally occurring raccoon feces at latrines. Three 80-g fecal piles were placed at each latrine. That amount was representative of the amount of feces observed at latrines in farmland woodlots in Indiana (L. K. Page, in litt.).
Camera systems (Trailmaster 1500, Goodson and Associates, Lenexa, Kansas) were used to monitor mouse visitation during each treatment at the simulated raccoon latrines. The infrared trip beam of each unit was aligned over fecal piles and was about 0.5 cm above the surface of each latrine. The interrupt pulse for the receivers was set so that a 0.10-s break (pulse ϭ 2) in the infrared beam would register an event. That setting was sensitive enough to detect mouse size vertebrates. Counters recorded time and date of each break in the infrared beam. Cameras were used with Trailmaster systems during a random subset of trials (n ϭ 4) to verify that recorded events were due to visitation by white-footed mice.
Experimental design.-We used a 2 by 4 factorial design, with availability of ambient food and duration of exposure as main effects. Four levels of exposure duration were used: 7, 14, 21, and 28 days. Exposure duration was assigned randomly, subject to constraint that all treatment periods were equally represented. Two levels of availability of ambient food were used: 100 and 800 kg/ha. Both levels are within the range reported for hard mast production in deciduous forests of the eastern United States (Nixon et al. 1975; Nupp 1997; Nupp and Swihart 1998) . The low level of ambient food ensured that energy requirements of an actively foraging mouse could be met (Nagy 1987) ; however, we anticipated that the 8-fold difference would be great enough to induce measurable alterations in movements and foraging activity. Hoppers of mast were placed under trees Յ5 m of the nest box in each enclosure. White-footed mice generally forage for seeds of several different species (Ivan and Swihart 2000) ; therefore, sunflower, sorghum, millet, wheat, and peanut were chosen as simulated mast. Hoppers contained only 1 type of seed, and each seed type was offered in equal caloric amounts (Duke and Atchley 1986). In natural settings, mast consumed by white-footed mice is also consumed by raccoons; therefore, seeds found in raccoon feces at latrines would also be available as mast. In our study, the same types of seed provided in hoppers as mast, with the exception of peanuts, were also mixed with feces at simulated latrines. Corn was mixed with feces to simulate latrines found in woodlots (Page 1998) . The final mixture consisted of 10 g each of sunflower, millet, wheat, sorghum, and corn mixed with 240-g feces and infective eggs and placed at simulated latrines.
Sources and experimental protocol for mice.-Over 75% of white-footed mice used in our study were born in captivity to females captured during pregnancy. The remaining mice were captured from areas with low raccoon latrine densities, or areas where prevalence of B. procyonis was known to be low (Page 1998) . To determine the level of naturally occurring B. procyonis infection in experimental mice, a random sample (n ϭ 25) of mice representative of all locations trapped was quarantined for 4-6 weeks to allow for completion of migration of any previously acquired larvae of B. procyonis. Those mice were then euthanized with methoxyflurane (Metofane) and examined for infection.
A single mouse was used in each trial. Each mouse was anesthetized with methoxyflurane and fitted with a radio collar 2 days before being released into an enclosure. A mouse was introduced into an enclosure by placing it in a nest box with nesting material, 2 bricks of rodent chow, and a water bottle. Following several hours of acclimation, nest box opening was uncovered, and the mouse was allowed to enter the enclosure. Mice were located daily using radiotelemetry, and the number of times that the nest box was entered or exited was recorded with an infrared sensor and counter at each nest box opening.
Because a single larva of B. procyonis in the brain of a mouse is usually fatal (Sheppard and Kazacos 1997; Tiner 1952 Tiner , 1953 , presence of clinical CNS disease was equated with impending mortality. Clinical manifestations of CNS disease due to B. procyonis in white-footed mice occur Յ30 days after infection with eggs of B. procyonis (Sheppard and Kazacos 1997) ; therefore, following a trial, each mouse was quarantined for 30 days and watched closely for development of CNS disease. If a mouse developed signs of CNS disease before the end of the 30-day quarantine period, it was euthanized immediately with methoxyflurane. All remaining mice were euthanized at the end of 30 days. Euthanized mice were examined for presence of larvae of B. procyonis by brain squash and acidpepsin digestion (Kazacos 2001; Sheppard and Kazacos 1997) . Brains were removed and examined for larvae under a dissecting microscope after being pressed between 12.77-mm-diameter glass plates. Larvae in remaining tissues were recovered by digestion using 1% acid-pepsin solution (1 g pepsin and 1 ml hydrochloric acid/ 100 ml 0.85% saline). The gastrointestinal tract was opened and cleaned of ingesta and feces. Tissues were ground in a blender and placed into a flask of acid-pepsin solution at a concentration of 1 g tissue/20 ml solution. Flasks were placed in a shaker incubator at 37ЊC and 180-200 rpm for 2 h. Following incubation, digests were filtered through cheesecloth and allowed to settle in conical glasses. After 20 min, two-thirds of the liquid was removed using a vacuum aspirator, cold water was added, and digest was allowed to settle for another 20 min. Following the 2nd sedimentation-aspiration, the lower onethird of the liquid was mixed and rinsed into a Petri dish and examined for larvae using a dissecting microscope (Kazacos 2001; Sheppard and Kazacos 1997) . Larvae were removed, counted, and fixed in hot alcohol-formalin-acetic acid fixative. Infection intensity was calculated for each mouse as number of larvae of B. procyonis per mouse.
Statistical analysis.-Experimental intensities of infection were compared with background levels using a Wilcoxon rank sums test (Conover 1980) . Following square root transformations, experimental effects on infection intensity and visitation frequency were analyzed using repeated measures analyses of variance, with ambient food level as a main effect. Probability of infection and probability of mortality due to CNS disease were modeled using multiple logistic regression with duration of exposure (days) and availability of ambient food (kilograms per hectare) as explanatory variables. A test for significant interaction of explanatory variables was conducted before constructing models containing only main effects. Classification tables were FIG. 1.-a) Frequency of visitation by whitefooted mice and b) number of larval Baylisascaris procyonis per mouse as a function of the duration of exposure (7, 14, 21, and 28 days) and levels of ambient food (100 or 800 kg/ha). Trials were conducted with wild-caught mice in seminatural 0.05-ha enclosures containing a single simulated raccoon latrine with feces impregnated with infective larvae of B. procyonis. Vertical bars represent ϮSE.
computed using a classification probability of 0.5. We also report values of R 2 for each logistic regression model, where R 2 ϭ 2 q /(n Ϫ q ϩ 1 ϩ 2 q ). In that expression, n indicated number of experimental mice, q number of explanatory variables, and 2 q the model chi-square value with q degrees of freedom (Hintze 1992) .
Forty-six trials were completed, and mice were distributed among food ϫ duration of exposure treatments as follows: 7 replicates of low food ϫ 7 days, 7 replicates of high food ϫ 7 days, 4 replicates of low food ϫ 14 days, 8 replicates of high food ϫ 14 days, 6 replicates of low food ϫ 21 days, 6 replicates of high food ϫ 21 days, 4 replicates of low food ϫ 28 days, and 4 replicates of high food ϫ 28 days. We attempted to obtain a balanced design; however, some trials were not completed due to transmitter failures or escapes by mice.
RESULTS
Twenty-three (50%) mice became infected with larvae of B. procyonis during the trials. Mice became infected at all treatment levels except during 7-day trials of low availability of food. Ten mice (43% of those infected) developed CNS disease; therefore, infections and disease resulted from exposure to experimental conditions. Of the 25 background mice, a single individual (4%) was infected with B. procyonis. Only 1 larva was found in that individual and it was not in the CNS. Intensity of infection among mice from enclosure trials was 0-55 larvae/mouse, which was higher (Z ϭ 3.88, P ϭ 0.0001) than among background mice.
Frequency of visitation to latrines was marginally related to availability of food (F ϭ 2.93, d.f. ϭ 1, 38, P ϭ 0.095) and duration of exposure (F ϭ 4.75, d.f. ϭ 3, 38, P ϭ 0.007; Fig. 1a) . Likewise, availability of food (F ϭ 11.94, d.f. ϭ 1, 38, P ϭ 0.001) and duration of exposure (F ϭ 2.72, d.f. ϭ 3, 38, P ϭ 0.58) explained variation in infection intensity (Fig. 1b) . However, infection intensity among mice exhibited an interaction effect (F ϭ 4.33, d.f. ϭ 3, 38, P ϭ 0.010); increases in infection intensities were evident in low food group only at 14-28 days of exposure (Fig. 1b) . Visitation frequency was also related positively to infection intensity (r ϭ 0.56, d.f. ϭ 44, P Ͻ 0.001).
Cameras at latrines verified that recorded events were due to mouse visitation. Foraging by mice among raccoon feces was documented for all trials where cameras were used. A logistic regression model ( 2 ϭ 10.42, d.f. ϭ 2, P ϭ 0.018, R 2 ϭ 0.195) predicted the probability (P) of larval infection for mice in enclosure trials as a function of trial duration (days) and availability of food (kilograms per hectare):
Ϫ 8.6 ϫ 10 (food). , and tests of significance of multiple logistic regression models predicting probability of infection of white-footed mice with Baylisascaris procyonis and mortality of mice due to CNS disease based on outcomes of experimental trials. All chi-square values are single-degree-of-freedom tests. Note that 2 models are presented for predicting probability of mortality due to CNS disease; the model without the interaction term (mortality) was used to construct the curves in Fig. 2b . -Logistic regression models predicting a) probability of infection of white-footed mice with Baylisascaris procyonis and b) probability of mortality due to CNS disease as a function of duration of exposure (7, 14, 21, and 28 days) and levels of ambient food (100 or 800 kg/ha). Trials were conducted with wild-caught mice in seminatural 0.05-ha enclosures containing a single, simulated raccoon latrine with feces impregnated with infective larvae of B. procyonis. Solid circles at the top of each panel represent a) mice infected with B. procyonis or b) killed as a consequence of CNS disease. Open circles at the bottom of each panel represent experimental mice that were a) free of infection with B. procyonis or b) not killed by CNS disease. Sizes of circles in a panel indicate sample sizes, with larger circles signifying a larger sample size for a particular treatment combination.
Trial duration was the only explanatory variable (P ϭ 0.005, Table 1 ); probability of infection increased steadily as trial duration increased (Fig. 2a) . The model correctly classified 33 of 46 mice (72%). The interaction between trial duration and food availability was not significant ( 2 ϭ 0.04, d.f. ϭ 1, P ϭ 0.846).
Clinical CNS disease occurred in more mice from trials with low availability of food (n ϭ 8, 35% of infected mice) than in mice from trials with high availability of food (n ϭ 2, 9% of infected mice). A logistic regression model ( 2 ϭ 8.05, d.f. ϭ 2, P ϭ 0.018, R 2 ϭ 0.158) predicted mortality due to CNS disease as a function of trial duration (days) and availability of food (kilograms per hectare):
The model correctly classified 36 of 46 mice (78%). Unlike the model for infection, probability of mortality due to CNS disease was affected by availability of ambient food (P ϭ 0.023) rather than trial duration (Table  1) . Moreover, interaction between trial duration and availability of food was nearly significant ( 2 ϭ 3.14, d.f. ϭ 1, P ϭ 0.076); probability of mortality increased steadily with trial duration for mice in low food treatment but not for mice in high food treatment (Fig. 2b) . Inclusion of the interaction term in logistic regression improved the classification accuracy of the model to 83% (Table 1) . DISCUSSION Small vertebrates are susceptible to infection with B. procyonis by accidental ingestion of infective eggs, and based on circumstantial evidence it has been postulated that contact with infective eggs occurs at raccoon latrines (Kazacos 2001; Kazacos and Boyce 1989; Sheppard and Kazacos 1997; Tiner 1952; Wirtz 1982) . Page et al. (1999 Page et al. ( , 2001 documented that numerous vertebrate species demonstrate high levels of activity and foraging among feces at raccoon latrines. However, no direct link could be established between activity at latrines and transmission of B. procyonis. In the current study, location of eggs of B. procyonis in the environment was controlled; eggs were present only in feces at simulated raccoon latrines. Fifty percent of mice entering enclosure trials acquired infections of B. procyonis and 43% of those developed CNS disease. Because prevalence and intensity of infection of B. procyonis among background mice was almost nonexistent and significantly lower than levels seen in mice removed from enclosure trials, we conclude that resulting infections of B. procyonis were acquired through contact with raccoon feces at latrines. It remains possible that free ranging mice could also become infected at other sites in the environment. However, Cooney (1989) found that there was very little dispersal of eggs of B. procyonis away from raccoon latrines. Thus, raccoon latrines are likely source of most infections of intermediate hosts in natural populations.
Transmission of B. procyonis to intermediate hosts such as mice likely occurs directly via foraging and indirectly via habitat use. Transmission could occur if potential intermediate hosts perceive latrines as valuable sources of food, particularly during periods of food scarcity. Previous studies have demonstrated consumption by granivores of undigested seeds present in raccoon feces at latrines, disproportionate visitation to latrines by granivores relative to other trophic groups, and increased per capita visitation to latrines by white-footed mice when preferred seeds are present in raccoon feces (Page et al. 1999 (Page et al. , 2001 . Our study supports and extends those findings by demonstrating increased visitation, elevated infection intensities, and increased probability of mortality due to CNS disease for mice exposed to low levels of ambient food. The frequency with which mice visited latrines was positively related to their subsequent intensity of infection, suggesting that mice spending longer periods of time in proximity to a raccoon latrine are more likely to locate and identify the latrine as a source of food, subsequently becoming infected with B. procyonis. Individuals who repeatedly visit and make significant use of raccoon latrines as a source of food further increase their probability of developing CNS disease. This equates to increased mortality, because a single B. procyonis larva in the brain of a mouse is usually fatal (Sheppard and Kazacos 1997; Tiner 1952) . We suggest that a time lag preceded increased infection resulting from visitation to latrines because differences did not emerge until mice had been exposed for 2 weeks (Fig. 1) . Mice in a novel environment apparently require at least Ն1 week to assess quality of latrines as a food source relative to other alternatives.
Significantly more mice in trials with low availability of food developed CNS disease than those in trials with high availability of food (Fig. 2b) . How is this result in agreement with the finding that probability of infection with B. procyonis did not vary between mice in low and high food groups (Fig. 2a) ? It is not entirely sufficient to argue that differences resulted from increased visitation to latrines by mice in low food group because intensity of infection was elevated even when no differences in visitation existed between low and high food groups (28 days, Fig. 1 ). One explanation is that infected mice from low food trials spent longer periods of time foraging at latrines, leading to greater infection intensities and an increased likelihood of developing CNS disease. A 2nd explanation is related to changes in food hoarding behavior. Under conditions of food scarcity, relatively high value of seed-laden feces also might promote caching of feces. Several caches of feces were located in or proximal to nests of mice in low food trials. One mouse in a low food trial cached about 60 g of feces in its nest box. At 20,000 eggs/ g of feces, that mouse had brought about 1.2 ϫ 10 6 infective eggs into its nest box. With cached feces in close proximity to mice for extended periods of time, these individuals likely spent a considerable amount of time foraging among feces and thus were at a greater risk of infection with B. procyonis and CNS disease.
Although active foraging at contaminated latrines appears important, transmission of B. procyonis could also occur passively, following contamination of intermediate hosts during normal activities that bring them into contact with raccoon latrines containing infective eggs. Infection might then occur subsequently via grooming. Passive transmission would be promoted if raccoons select microhabitats for latrine sites that are also preferred microhabitats of potential intermediate hosts. In forested areas, latrines are found most often at bases of trees, in raised crotches of trees, and on large logs, stumps, rocks, tree limbs, or other horizontally oriented structures (Cooney 1989; Kazacos 2001; Kazacos and Boyce 1989; Page et al. 1998) . In microhabitats of small mammals, horizontal features are often associated with travel paths (Barnum et al. 1992; McMillan and Kaufman 1995) , orientation to landmarks (Barry and Franq 1980), predator avoidance (Barnum et al. 1992) , or increased availability of food (M'Closky and Lajoie 1975; Seagle 1985) . The likelihood of encountering a latrine during daily movements in a home range increase with time, thereby increasing chances of active and passive transmission. Duration of exposure was the most important factor in predicting the probability of larval infection of B. procyonis in experimental mice in our study. As expected, individual mice in longer trials were more likely to become infected (Fig. 2a) because the likelihood of a mouse visiting a latrine increased at greater time intervals. Mice in experimental trials were not as familiar with enclosure habitat as they would be within their own established home range and therefore presumably spent some time engaged in random exploratory movements. During longer trials, the probability increased that those exploratory movements would eventually bring the mouse into contact with the latrine.
Although passive transmission undoubt-edly occurs, 2 factors lead us to believe that it is of secondary importance in transmission dynamics. First, movements related to microhabitat features would not predict the strong effect of availability of food that we observed. Second, our enclosures were relatively small (0.05 ha), and latrines were centrally located. Thus, even if high levels of food led to restricted movements of mice, contact with latrines was fairly frequent. The average number of times a mouse in a high food treatment visited a latrine is 20.3/trial Ϯ 4.9 SD. Only 3 of the 46 experimental mice failed to visit a latrine; all of those were in the low food group. We demonstrated that raccoon latrines are an important element in transmission of B. procyonis to white-footed mice. As time spent in close proximity to raccoon latrines increased, probability of infection with B. procyonis also increased. Mortality due to CNS disease was significantly related to the level of ambient food available to mice. Transmission can occur directly via foraging at latrines or indirectly via use of microhabitats associated with latrines. We believe that transmission via foraging at latrines is the most important mode.
Compared with several other small vertebrate species, white-footed mice are more resistant to larval infection of B. procyonis and development of CNS disease (Sheppard 1996; Sheppard and Kazacos 1997) . Therefore, results of our study have important implications regarding the potential effects of B. procyonis on populations of other forest-dwelling species. Page (1998) and Page et al. (1999) documented visitation to raccoon latrines by 15 species of mammals (in addition to white-footed mice and raccoons) and 19 species of birds. Naturally acquired CNS disease due to B. procyonis has been documented in 10 of those species, including 7 mammals and 3 birds (Kazacos 2001) .
Our results also suggest that intermediate hosts may be more severely impacted in landscapes characterized by habitat fragmentation. Mast production varies considerably on a yearly basis (Nixon et al. 1975 (Nixon et al. , 1986 , and in human altered landscapes with fragmented habitat this variation likely is greater in small forested patches. Often, fewer species of mast-producing trees are present in these habitats (Nupp 1997) . If mast is reduced or a preferred food is not available, reliance on raccoon latrines as a food source might increase. Under these conditions increased transmission may occur, with increased effects on populations of small vertebrates in habitat fragments.
